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^JK^©Windows±-CttftUru*-r 0 ASCIIS 




m m « 



<D tt^&^MWJgl t'feot, U ^ <D Tf* h teffiVtmife T^5: 
t ffiVfi hfrlZ-f£oT%tc (Dentdritic Cells, second edition, ed. By Lotze, M. 
T. and Thomson, A. W. , Academic Press, San Diego, 2001) o 3Zffi]kcp\Z.\%$$.$L 
^*fc©SyR«r*AT?# SM^iW^I^Tfc «9 . in vitro 
VtffflM'^^ K h ^^^©^^"efeS lipopolysaccharide (LPS) ^^p-f5 t, 

<D 3® g £5 V ^ X © t£ L fc # ^ £ ffl IS . granulocyte-macrophage colony 
stimulating factor (GM-CSF) N interleukin(IL)-12^ interferon-gamma(IFNg) 

t£t\ m*<Dy-4 >&ikm~f-z> 0 vfrh gm-csf &m*&v&m<Ditoii&j$& 
m^bLx&mx'&z,, tso-c. — aistt-fkufeafttjiwiiart:, gm-csf co*-- h * 



i 



ffljtfft^Jttt&Sfe^fcJtoMi (#J Mycobacterium bovis BCG (^T, BCG Mb 

«^5:ii^v\ 0»Jx.tf, BCG 0^«a#tbfc^it{-»*^^^$*S 
^. i: (3j£< £fl <ott"Cl > »<5 <5 0 Corynebacterium parvum (Aii.T\ C. parvum) 

Mftm&^-ttK mmm^ jffmm*:&w&irz 0 ^n, c. parvum mm* 

JBSMIMB £^ U r o^tli bcg te©^Jft«»SBf iett*B0"e<> 

5r ^^^qp3ttTV>5 (Cantrell, J. L. , US Patent 4663306) 0 IWi?^ T 

v?^/<^ b\*&tK\t\w&&si&mmftm&&mm u^it^s^-m, keyhole 

limpet hemocianin (KLH) ^7v? a /^y £ LT^ffl $JlT^5i s (Geiger, J. D. , 
et al. , Cancer Res. 61: 8513-8519, 2001). KLH frhWzfot&tz. 
&#1%\z.mffiX>hZ b\,^X&&tbZ> 0 ^5^WSS^gttftt5 GM-CSF 

ir-Y h#-T ^ffitt**3— ISitfcS, £fc x C. parvum D V^ttS^ 

— >5\ M. tuberculosis ©*&*aefi»"^©J5fc^tt, *#PK1ft"eW:av>r i^a^ 
^ HSttbd^v^s, #y^fu>1»tefi:^5:ii:J:otTj|WS»S:S: 

(Wilkinson, K. A., et al. , J. Immunol. Methods, 235: 1-9, 2000) o 
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(Vordermeier, H. M. , et al. , Vaccine, 13, 1576-1582, 1995; Ertl, H. C. , et 
al. , Vaccine, 14, 879-885, 1996; Jones D. H. , et al. , J. Biotechnology, 44, 
29-36, 1996; Venkataprasad, N. , et al. , Vaccine, 17, 1814-1819, 1999) 0 tc 
fcU tiMZtltZ&J&ftfrf- poly (DL-lactide co-glycolide) (PLG) i*&Mf% 

(PCT/JP00/00692 rii^p^^^/j) GM-CSF i^T^^hi^oT 

v^rt, t£oT, M7i?a/^ h©*I»Sr$tt/t^LRS»^JjWJted>e>^$tt 

GM-CSF ©Sf*. TuOT-^a/^ hWffitt^tJtli^^l^o 
SU&^iTLlJfC (MHO ^7*1 SH^t^it^tLT, ttllttT V Zs/m (CTL) 
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SriSte-fbU CTL^M^jSHJiaSr^-t- (Dhodapkar K. M. , et al. , J. Exp. Med. 195: 
125-133, 2002) o 

Ld>* v fcott, H^bfc^ — # £ * o T^:^ $ ix 
Sfc#>. @MM7v?*/^ f i: LT^5tV>, ffi*T3b^«fc <:*£*BJ!&& 

•So 
ft So 

z tizzy y m^v f<i&mmmmi>mz.z>) ztnmto 
tztKm^<Dmmm^wh^T^^y<> bm&&mwvx^z , 
-Mt7^a/<y ht ^xmm-zsmxtbz? tmj£xzz> 0 *fc, t w 
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(6) 7i^a^y h^tt^t h-C$J^-r 5 TO&fflJ^^a^TV^Jk 
W^tt^^i^^fc GM-CSF <D*£m*i£ LT«!lJ£1-*Ltf «fc < , r<D$J^ 

(b) ±isx@ (a) xm^nt^mm^^^m^^^m^^m^t 
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m^m^m^^t^x^^ 0 *t k^xmm&m^z>z.k&x%^ 
s "Tjsttdc^ £ Ltn, t/w=«— /H*fcb&. T-th^ttm^ tr 

tiX^ZZ. t&W&t LTV^o 

*'i£*sj§&;6> <b lps -efu^bfc^(citw-e# s S5v^^gm-csf ^^tB 
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_bis (a) (DjLnK^^x^m^f^^mmt^mtn^mmi^m^m^^^j: 
in mk±mtm* e> »f ^ & s ^ ^ rs^ $ pj *. * y -r 
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tettw ft Ktt-r z> &mmmx.Tf/3i nm^m km- mm $ tiz h <d -m # 

#j;ifi\ W^*WK^5ll9©@fWkfefrlffi»lg^»U-C 50-100 ml <7?^T 

ft^mmt z> r. ^ &x*% z> 0 

_h|5 (b) OXmKi^V^^-etSlR^Ibi: LT(i, ^J^f«®. JfS. X 

=i ]) 3^/<? "rVtyJ*' V ^ (Corynebacterium diphtheriae) ; =1 V ^-/<? T 

V J* • is a.' — Yy-^As? & (Corynebacterium pseudotuberculosis) ; =i V 
^•s<?y~y r>A • if u i/X (Corynebacterium xerosis) ; =3 ]) %'<9*r ]} J* • U 
•f- U (Corynebacterium renale) ; ^y^^^fy^A'^fxU 
(Corynebacterium kutscheri) ; = V ^;<?T V V J* • Kv ; 7f U ^^7^ 

(Corynebacterium pseudodiphtheriticum) ; ^y^^^^^y^A-oi^'^j' 
(Corynebacterium equi) ; =i y "7 1 V 'O J* ' # t*-^ (Corynebacterium bovis) ; 

^ y^^^fU !)A • A (Corynebacterium parvum) ; ^y^y-S^^y^ 

A • /N^n^^^K^A (Corynebacterium paurometabolum) ; ^ V V ^ 
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A • \f^~^f^7 (Corynebacterium pyogenes) ; n y ^/<{7^r V $ A • ji^v^ # 
(Corynebacterium enzymicum) ; ^y^^^iry^A'vfcT^^f 
(Corynebacterium hoagii) ; =i V ^ /< # V A • 7 h y T ^ A 
(Corynebacterium striatum) ; ^V^s^&TV&J^'&V-te^^jJJ* 
(Corynebacterium murisepticum) ; ^ V ^ & V J* m ^ 7 V i/ 
(Corynebacterium nephridii) ; ^ ]) 7* V A • 7 <jr (Corynebacterium 

phocae) ; =t y y r>3s • sOfj- V 7 (Corynebacterium vaginalis) ; 5 & u 

/^r!i^ - 7 7'* J* (Microbacteriumflavum) ; =i y ^<9"T 
T > 7 (Corynebacterium fascians) ; ^ ]) ^ ^ ^ ]) ^ * 7 ^ 4 
(Corynebacterium rathayi) ; y 7 y #A • T^n fc° y (Corynebacterium 

agropyri) ; ^ y ^'^-P^T y # A • h y ^^(Corynebacterium tritici) ; ^ V ^ 
7=- y r> A . ^ 7^^7A (Corynebacterium iranicum) ; =z y rUl)^* 
K — # A (Corynebacterium sepedonicum) ; =2 V ^^<^"t ]) 7 A • ^<^:n — 7 
(Corynebacterium beticola) ; ^ y ^^^ir ]) A ■ y (Corynebacterium 
ilicis); ^y^/^^'T'y^A-tjx^v'^^i^ (Corynebacterium humiferum) ; 

y %>**9*r !i • taAli (Corynebacterium humuli) ; = y ^S<?7 V 

J\ • t Fn7>f* (Corynebacterium hyper trophi cans) ; ^ y %s<# 7 y 

A • Tir hTv- K^-f ^ A (Corynebacterium acetoacidophilum) ; =3 V 
7* y A • Tir h7^7^ (Corynebacterium acetophilum) ; V ^s<# 7 V & 
A • ^" — 7 l/^f-TJj A (Corynebacterium aurantiacum) ; =1 U ir 11 ^ A • # 
(Corynbacterium callunae) ; ny^/^fy !)A * ;/ M/!> A-^ t v U ^ 
(Corynebacterium citreum-mobilis) ; =z V ^'<?7 V *7 A • / — A-T ^77 

7 A (Corynebacterium ethanolaminophilum) ; ^ y 7VtyJ* m 7 : 7jJJ* 
7 7^^ (Corynebacterium f laccumf aciens) ; =2 y ^s<?7 y # A * tfft'$ 
A (Corynebacterium glutamicum) ; ^y^^^^y^A-^/U^y;* 
(Corynebacterium herculis) ; 3 3^/^f!J £ A • fc Kn^;l/*^7^^7 
(Corynebacterium hydrocarboclastus) ; ^y^/^Ty^^* yy^A 
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(Corynebacterium 1 ilium) ; ^ !iT^^r!i 'JA • $ A (Corynebacterium 

luteum) ; =2 U 7 V A • ^ 7 s <i ")~J* (Corynebacterium mediolanum) ; 

=z y ^/<$*r y^A*^^ir^ — 7 (Corynebacterium melassecola) ; ^ V 
7 y tyJ* * h^f 7*-* (Corynebacterium mycetoides) ; =x y ^/^t* V $ J* • 
J* tf 7 A (Corynebacterium nubilum) ; ^y^/^fy T >A-nir')^ 
(Corynebacterium roseum) ; =J V ^ ? V J* • ^ 
(Corynebacterium sanguinis) ; T ^ n ^ ^ — . u \f Z7 ^ ;V ^ ^ 
(Arthrobacter globiformis) ; T/l^^ • islszf 7 2 -X (Arthrobacter 

simplex) ; TA-;* ^ . y ^ ^ (Arthrobacter tumescens) ; 7/1^ n >K 
$ $ — • VFl/^ (Arthrobacter citreus) ; T/W^ u ^ — • fvy^^ 
(Arthrobacter terregens) ;7^^o/^^ - • 77^iry7, (Arthrobacter 
flavescens) ;T/V^ n/^^- • ir^^x^TV 7. (Arthrobacter duodecadis) ; 
7;Wn/^^ - * ;v*r V -X (Arthrobacter luteus) ;7;^n/^^- • ^ y -J- 
X (Arthrobacter marinus) ;7/l^^n/^^ - • y< V T \f V ^ (Arthrobacter 
variabilis) ;TA-X n/^ • tfX ^1h7 (Arthrobacter viscosus) ; 7/VX u 
/^^-•*°y^u^ 7. (Arthrobacter polychromogenes) ;7/Mn/^^ 

n ^ y ->7 $ 7 (Arthrobacter consociatus) ; 7Vl"X u/<? $ tJ? 

7 X (Arthrobacter nicotinovorus) ; 7^ V" tf ^ 7* ]) A • V is X 
(Brevibacterium linens) ; Zf \s tfV< # 7" V $ A • 7ir^- y # (Brevibacterium 
acetylicum) ; zf \s tf s< 2 7* V & J* • :n y 7 n ^ 7 (Brevibacterium 
erythrogenes) ;7*W tV<^7" y • ^7!)^f (Brevibacterium healii) ; Zf\s tf 

/^r!i ^A- y /K y A (Brevibacterium lipolyticum) ; zf Is \*s<? 7" V V 
A • zfj^^ & A (Brevibacterium brunneum) ; 7" U tfV< ^ y=- y r> ^ . 7/W^J* 
(Brevibacterium fulvum) ; Z? \s tf & 7" y # A • 7^^/ A (Brevibacterium 
fuscum) ;^Hf/^f y • ^/U/l? 7 A (Brevibacterium helvolum) ; 7*W tf^ 
i^^y !>A * A (Brevibacterium immotum) -vjjy t° 

(Brevibacterium mar inopi scum) ; 7" 1/ tf s< & 7" y ^ A • 7 tf s< J± 
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(Brevibacterium sociovivum) ; Zf Is tf s< # zr V • X $ Jr — J* 

(Brevibacterium stationis) ; :/ \s tf ^ y* y £ .A • ^ y (Brevibacterium 
maris);^UtV^^7^y £7 A • >f UTV (Brevibacterium imperiale) ; ZfU t? 
/^r!i #A • 4 is^/ls? A (Brevibacterium incertum) t:V^ ir y r>A • 

^^ir^^^^f y (Brevibacterium insectiphilium) ; tf s<9 y- V • 
5 ^ 5^ 7 a ^ 9 (Brevibacterium minut if erula) ; :/ U tf^ ^rli^-^TI/ 
(Brevibacterium quale) ;7Vtf/^^r y # A • *T tf ^ Z/'f'^y (Brevibacterium 
tegument icola) l^Hf/^fJi r> A • T y^-T^^^ (Brevibacterium 
ammoniagenes) ; :/ lx \fs<9*T V & A * ^AsZ7 Uty J± (Brevibacterium sulfureum) ; 
^ V \fs<# y- y # A • h :7 ^/V 5; ^ (Brevibacterium protophormiae) ; zf U tf 
'*^:rJJ • ^^<jVf (Brevibacterium saperdae) ; T^lx \?/<? y 1 y r>A • Z7 
s< Ms (Brevibacterium f lavum) ; Zf U tf ^ y- ]} r> A . ^y-?!jt7^7^ 
(Brevibacterium immariophilum) ; zf \s fcV* ^ y- y r> ^ . h^aiyl^^>"^A 
(Brevibacterium lactof ermentum) ; lx tf s< T ]} A • n f ^ A 
(Brevibacterium roseum) \ zf \s \? ? zr }) $ A • f ^ * n !i f A 
(Brevibacterium saccharolyticum) ; :/ Ix tf ^ ^ y* y rj7 A • S?>>* y # ^ ix 
(Brevibacterium divaricatum) ; :/ lx tf 9 if V $ J* * ^^i^JZ7TiSJ>, 
(Brevibacterium leucinophagum) ; Z? \s \?s< 2 if V $ A • *r Z7 T is ^ 
(Brevibacterium liquefaciens) ; Zf U $ y- ]) r> A • *A 
(Brevibacterium pentoso-alanicum) ;3^l^tfV<^y- y £7 A • ^<ix }x y-y ^ J T is 
i/fj A (Brevibacterium pentoso-aminoacidicum) ; ^\s\?s<jr *r }) J* • ]) 
J* (Brevibacterium lyticum) ; zfls \?/<? if V $ A • (Brevibacterium 
albidum) ; :7*V t:V^ y- y^A-S/hl/^A (Brevibacterium citreum) ; ^ 1/ KV< 
frV V J* • /Wy^ A (Brevibacterium luteum) ; Zf U \fs<# y- V $ A • y-^^ir 
r> A (Brevibacterium testaceum) ; ^ U tf ^ y- y A • zf Z7 J* 
(Brevibacterium pusillum) ; zf \s tf>>^ 2 zr V $ J* • T 7 —^7 A (Brevibacterium 
alanicum) ; \?s<# V [)A • 7^ J (Brevibacterium aminogenes) ; ^ 
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» « 

1/ tV<^7~ y ^ A • ^ u^sf^T, (Brevibacterium chromogenes) ; *?\s]fs<&*r V 
!)A*7!] rfy hzn^^^ (Brevibacterium f rigor itolerans) ; :/l/fcV^ ^ \) t> 
A'/np M/^>-^ (Brevibacterium halotolerans) ;7>tV^r y !)A*7x 
/^^ >^^>^^ (Brevibacterium fermentans) ; :7V fcV^ ^ y r>A • v-^>-;* 
(Brevibacterium oxydans) ; ^ & n ^ ^ :r y £7 • 7^f*^-^ (Microbacterium 
lacticum) J^^n^^^y^A- y^7 7 ;/xy^ (Microbacterium 
liquefaciens) ;^D/^rU ■ 7 ^ys^J* (Microbacterium flavum) ; 5 ^ a 
x y ^ A • <=t-X ~7 T 9 $ J* (Microbacterium thermosphactum) ;t/VP^ 
^ ^ * 7 7^yt (Cellulomonas f lavigena) ; i? /I- u ~t * • 7^^7 
(Cellulomonas acidula) ; irA-n • — a (Cellulomonas aurogena) ; 

-fevWu^e^;* *.jf;Vs< (Cellulomonas galba) n (Cellulomonas 

pusilla) \#;V*/T^S7 4>( (Kurthiazopfii), ^ /^>T T tf y ^ (Kurthia 

variabilis) i^/i'V'T • ^<y=^ (Kurthia bessonii) i^u t 0 ^/^^T!J • 
7 y ^-f (Propionibacterium freudenreichii) tr°;3~— s^P^T 

y . y^-^Y (Propionibacterium thoenii) ;^C2 t^/^rli • 7^ 
v'-^u (Propionibacterium acidi-propionici) t°^*=/^^ ir V $ 

J± • i/oi >"t— (Propionibacterium jensenii) s^fT V $ J* • T tf 

^ (Propionibacterium avidum) i^nt 0 ^* — y^^^y A • T ^ ^ 7> 
(Propionibacterium acnes) J^ntf^^^^y^y r^A . 7 ^ ^ ^ ^ >f 7" 
II (Propionibacterium acnes Type II) ; zfu t°^— x V V J* • y >~7$-7 4 
7 ^ (Propionibacterium lymphophilum) t°^— '^Vt V $ J* • niJ-A 

(Propionibacterium granulosum) — n x< ^ -^r y • 7 x # y 7 

(Eucobacterium foedans) ; a ^- n 7 ij r> ^ . T y ? h JJ f ^7 

(Eucobacterium alactolyticum) — ny-s^^y ^ • V ^ ^ — 
(Eucobacterium rectale) ; — =2 ^ ^ y r> ^ . y -y- (Eucobacterium 
limosum) — zjy<^y^ ]) £7 J* • /Ix ^ -f >^ r> A (Eucobacterium ruminant ium) ; 
n.— ray^^y J± • i^^U^ A (Eucobacterium saburreum) — zzs<# ir y £7 
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A • Zf&4 4 (Eucobacterium budayi) — ^/<^^y^A . h y h^^T, 
(Eucobacterium nitritogenes) ; xl — n 7^ y J* * ^< Is h y^i^A 

(Eucobacterium ventriosum) ;xz- — zi/^^y^]} r^A • i^y^/V-y (Eucobacterium 
mutiforme) ; jj r> A • */ ]} is K n s( *T * (Eucobacterium 

cylindroids) ;^x— n/^^-^y r>.^ . ^ - U ^ ^ ^ ^ (Eucobacterium 
moniliforme) ;xl — ^l/^^'t ]} & A • h /V-y (Eucobacterium tortuosum) ; 

xl— z2y<^ir y • ir^Vn y/W<>-;* (Eucobacterium cellulosolvens) ;xl— -rz 
^^fU^^^ >"<vM' (Eucobacterium combes ii) ^ V $ A * 

^(Eucobacterium tenue) ; a-n/^xy • 37 ^ i^^Jv^^ (Eucobacterium 

f issicatena) ^is<$ t" y # A • =1 hA-^ ^ (Eucobacterium contortum) ; 

D *xn77 v^zt^;* (Eucobacterium aerofaciens) 
frV tyJ*- IslsfJ* (Eucobacterium lentum) y i)A«xy K^A' 

isj-is^ (Eucobacterium endocarditidis) y ^ A • yy^fr 

^(Eucobacterium helminthoides) ia-n/^rU ^ix • v"^ — K YAsy^T^J* 
(Eucobacterium pseudo tortuosum) ; xl — ^ r U * Zf -X 

(Eucobacterium obstii) ; xl — n y r^A . a: v" y # (Eucobacterium 

ethylicum) ;xl — ^is<s?^f ]} £7 A • ^/l^^f (Eucobacterium helwigiae) — 
rn/^^y £7 . r> y ^-^7 ^ (Eucobacterium ureolyticum) ;^x— rn/^^ 7^ y 
# A • s</V>/<J± (Eucobacterium parvum) ; T 9 ^7 "^-f ir ^ • Ofr tf ^ (Actinomyces 
bovis) \T Z^f- J -^^T ir^ • ^~ K>" h y ^ (Actinomyces odontolyticus) 
^7 ir^ - ^^l/H (Actinomyces israelii) \ T 9 f J ^sf ir^ • ^^J]sls 
is (Actinomyces naeslundii) ;T^^/*^^fir^ • tf =1 (Actinomyces 
viscosus) \ T $ ^ J "fe-X • ^ y ^ y — (Actinomyces eriksonii) ;T^5^y 
•^^ir^ • 7;7x7^ (Actinomyces humiferus) \ T ^ ^ J i?^ 
(Actinomyces suis) ;T:7 ^ — T • t°^— # (Arachnia propionica) ; hf7 >f K 
^<^y"]) r>A - \?7>(?J* (Bifidobacterium bif idum) ; tf 17 >f K'^^y £A • 
T Y\s^ls^^ (Bifidobacterium adolescent is) ; \f~7 4 \?s<?T V V A • 
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T y ^ * (Bifidobacterium infantis) ; t v 7 ^ V & V V A • ~f 1/ 
(Bifidobacterium breve) ; If 7 K^^^U • n y^/A (Bifidobacterium 

longum) ; tT 7 K '< 9 T V $ A • i/ a - K n y A (Bifidobacterium 
pseudolongum) ; tf 7 >f & T V $ A • U~ — * 7 -f JV J* (Bifidobacterium 

thermophilum) ; tT7>f hV^^y A • ;*>f X (Bifidobacterium suis) ; tf 37 ^ K 
y . r^fp^^ (Bifidobacterium asteroids) ; K'^^U 
r>A • (Bifidobacterium indicum) ; tf7 >f K^^f y^A • 

^ (Bifidobacterium coryneforme) ; ^ 2 *r V ^ ^ * h A"^ 3 ^4 
(Bacterionema matruchotii) ; u v'T • 7^ ^ h # V ^"i^(Rothia dentocariosa) ; 

*=is<fT ]) r>A • :y^</l^ n>/7, (Mycobacterium tuberculosis) zis<# 
T !J • 5: ^ n ^ (Mycobacterium microti) ; -v>f zjs<s? <t V $ A • /}> tf ^ 

(Mycobacterium bovis) ;^>f ^^^t!) ^ A • 4? tf -BCG (Mycobacterium bovis 
BCG) ^s<s^r y t> ^ . y ^7 ^ A (Mycobacterium africanum) ;-^>f =x>>^ 

"7" y A • # ^l^vM* (Mycobacterium kansasii) ;^>f m/^x !J • ^A 
(Mycobacterium mar inum) ;*^^T ^/^f!) ^A • ^ :n (Mycobacterium simiae) ; 
^4 ^'^Py^D $ J* • h y (Mycobacterium gastri) ^/^f !i A • 7 

>^ n qE*-^— ^7 A (Mycobacterium nonchromogenicum) s/^^^y ^ A • 1/ 

(Mycobacterium terrae) ;-^-fny-N^:ryr>i*^ ^ y tT7 1/ (Mycobacterium 
triviale) \ ns^fr V & A • (Mycobacterium gordonae) \ ^<i 

:r y 7 m ^ir ^ A (Mycobacterium scr of ulaceum) rn/^^f y r> 

A • ^^7 A (Mycobacterium paraff inicum) ;-^>f =^^7^ - ^^h 

T7 ^ (Mycobacterium intracellulare) ; ^ 9 *r V $ A • Ttf^A 

(Mycobacterium avium) ; -^-f ny^^y !>A • if y t° (Mycobacterium xenopi) ; 
•v-Y ^/^7 y # A • !^/Vir^>^^ (Mycobacterium ulcerans) =(^^f !i £ 

A • 7 (Mycobacterium phlei);*^-< ir y r> A • /<^r (Mycobacterium 

vaccae) ^s^&^rV ^A • i/x;l/y/}s7x y (Mycobacterium diernhoferi) ; 

n/^ r!i • ^ y if-v^'Zs (Mycobacterium smegmatis) ; ^-f n/^7|J 
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r>A • -y-j^y 7 =c^r7 (Mycobacterium thamnopheos) ; n/^-^y r> A . 
^<ir (Mycobacterium f lavescens) ; ^ >f =a -/< 9 *t V $ J* * 7*;vy>f 
(Mycobacterium fortuitum) =2/^7 li # A * ^lx^y ^^(Mycobacterium 

peregrinum) ^iy<^7y L ]) r> A • (Mycobacterium chelonei) 

^7iJ A •/<7 7^<;l/^ a (Mycobacterium paratuberculosis) 
7=* y A • V^lx (Mycobacterium leprae) ;^r^f =is<fr V & A • l/^l/A y 
(Mycobacterium lepraemurium) ; 7 7 >"^r T • TA'— (Frankia alni) ; 7 7 ;x3r 
7 • (Frankia elaeagni) ; 77^*7 • i?^* !l x (Frankia 

discariae) ; 77 >^T • -feT ^ v" (Frankia ceanothi) ; 7 7 • ^!i7!i 

^(Frankia coriariae) ; 77^^r7' K y T i?X (Frankia dryadis) ; 7"7>-^r 
T • v' 3=- (Frankia purshiae) ; 7 7 ^ ^ 7 • t ;1/ ^ * ;V t° (Frankia 

cercocarpi) ; 77y^7' zf/l'l/^/l'X^'f (Frankia brunchorstii) ; 77^^ 
T • # 7 T y ^ (Frankia casuarinae) ; T ^ ^ 7 37*7 ^ * • 7 >f y tf^^v^ 
(Actinoplanes philippinensis) ; 7^fy7 P 7^^'7^^x7*^ 
(Actinoplanes armeniacus) ; ~T 9 J 37° :7 ^ ^ • 5 X — jj x y y 7 
(Actinoplanes missouriensis) ; ~T $ ^ J ~f^7 ^7 • £7 ^^Vv";* (Actinoplanes 
utahensis) ;^ t°y n^xtfv • T/U tf ^(Spirillospora albida);^ M^h^atf 
=7 1/2?$ J* • f)A (Strepto sporangium roseum) ; ^ h 1/7" b 7 *7 ^ A • 
Zf/ls-jf U (Streptosporangium vulgare) ;^ M/7 p b^^7> /: ¥^ • is 7 h 
*f%*?» (Streptosporangium amethystogenes) ; 7 b b ^#7 l/^ty J* v' ^ — 
y~?f\/j3 \s (Streptosporangium pseudovulgare) ; 7 h l^T* h ^#7 ^ A • J 
Z/i?T =3-$) A (Streptosporangium nondiastaticum) ; JX M/^b^^^^^ 
t>A . ny^^yf 7A (Streptosporangium longisporum) ; 7 b \^zf b 7 TjZ 7 >^^r 
£7i* • tfy y ^7 ^ (Streptosporangium viridogriseum) ; ^ f l/7°h7*°7 
• T/W< A (Streptosporangium album) ;X M/7 P h^^7^ :3 r r )A - T 
/Hf^A (Streptosporangium albidum);^ M/^h^#7^^ • ^!Ji/7;U 
^ A (Streptosporangium viridialbum) ; -X h h 7 ^7 >"3r # A • ;l/7'7 A 
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(Streptosporangium rubrum) iT^/l/*^*^^^ • ^" — 
(Amorphosphorangium auranti color) ; T >^ 7* 7 y 7 ■ 1/^7!/^ 
(Ampullariella regularis) ; T^^^y^^*^ 7 ^ (Ampul lariella 

campanulata) ; T^^^y^-^ • n (Ampullariella lobata) ; T y ^ 

7 * — 9 (Ampullariella digitata) ; t° !i ^ U 7 • T W<iJ- (Pilimelia 

terevasa) ; t°y 7 y T • 7 ^ (Pilimelia anulata) ;7°7y^y^*°7 • 
>- h 7^7 (Planomonospora parontospora) ;7*7 7 ^ 7 • ^Xxl/yi/ 

^ (Planomonospora venezuelensis) ; 7" 7 7 t'^ /jf 7 • n ;x 7> 7}\ 7 
(Planobispora longispora) ^7/ hf^/t?7 ■ nif 7 (Planobispora rosea) 
fP^/jN^^!)^ * 7 >^T#i*(Dactylosporangium aurant iacum) ; 

^7^7 l/^cty A • 9 4 7 >"7Vir (Dactylosporangium thailandense) I'r/U^r 
h7^;^ • =3 >^rf l^^v-^ (Dermatophilus congolensis) ; f^r^fsV^r h7>f;V 
• 3rzf* ^ 7 ^ (Geodermatophilus obscurus) ; 7 j7/^i/T • 7 7 A'V'— # 
(Nocardia farcinica) ; /^/I'i?/ • f ^^-Alf77A (Nocardia 

otitidus-caviarum) ; 7 jj /lsi?T • 7*7 v" y ^^v-T^ (Nocardia brasiliensis) ; 
;%JV*/T • 7^7H^ 7* (Nocardia asteroids) \ J % ;^*JT • h7^^V^ 
v^T, (Nocardia transvalensis) ; 7 ^7/1/^7 • 7^-/1^5 ^ (Nocardia formicae) ; 
7 tlfls&T * ^ y T# (Nocardia coeliaca) ; 7 */V*JT * tfV ? n*^^ 
(Nocardia polychromogenes) ; • ^^7 7 ^ (Nocardia paraffinae) ; 

J$)?^i/T 1/^-7 7 (Nocardia petroleophila) ; 7#A-v ? T ■ U^/l^ 

T (Nocardia saturnea) ; 7 jJ/^i/T • ^ n >f v">f (Nocardia kuroishii) ; 7 ^/Uv^ 
7 • /Urf*#- (Nocardia rugosa) ; 7 $3 • n K— *i (Nocardia rhodnii) ; 7 Jj Jl* 

v^T • /^v^ >f (Nocardia vaccinii) ; 7 • 5 — ^ (Nocardia minima) ; 7 

#/Ui^7 * :7*7 jy ^ £ jl y -Y (Nocardia blackwellii) ; 7 il jVi?T • l'i$A'& 
(Nocardia convoluta) ; 7 JV-sT • t;U7 >^ (Nocardia cellulans) ; 7 >t7 yUv^ 
T • ^77 (Nocardia lutea) ; 7 Xt/l^isT • ^n^<^7 (Nocardia globerula) ; 7 
ft/Ui/T • /l^^n^/lx^^^ ^ (Nocardia rubropertincta) ; 7 jfr/l^T • ^7!J 
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* • 

~)r (Nocardia corallina) ; y j3 /l^i^T * UvWt — # 7 — (Nocardia salmonicolor) ; 
J jj/Ui/T ■ /V7'7 (Nocardia rubra) ; y 1l ;V-JT • >ts<& (Nocardia opaca) ; y 
tlJVi/T • # UT (Nocardia calcarea) ; y tl frisT • t'X V V # $ (Nocardia 
restricta) ; J $J jV>i?T • ^ ]} 7 u # V X (Nocardia erythropolis) ; J Jj^isT • 

y ^ (Nocardia marina) ; J ;V*/T • 7f7 (Nocardia atlantica) ; 7 # 

fls\/T • n a -y^j* (Nocardia aerocolonigenes) ; 7 • 7 

T (Nocardia aurantia) ; J $J Jlsis~T • 7*^ — # (Nocardia butanica) ; 7 jo As\/7* • 
^ 7 ^ tf W (Nocardia dassonvillei) ; 7 # v>7 • t X^^i^X (Nocardia 
histidans) ; J jj/Ui/T • X U (Nocardia madurae) ; y jj /l*i?T • ^^^^;*7 
(Nocardia neoopaca) ; 7 /IsisT* * ^<\s^f ]) J (Nocardia pellegrino) ; y j3 A/i/ 
T • ^U^^c y (Nocardia pelletieri) ; y JV^/T * vvl^ K!i 7x7 (Nocardia 
sylvodorifera) ; y # vUv?T • ^/^^ (Nocardia turbata) ; y # 7>S?T • "^X-f 
X (Nocardia tenuis) ; y # f\s*/T • ^ y T tf U X (Nocardia variabilis) ; i/a- 
HV jJ/VisT • f- : e7^ 7 (Pseudonocardia thermophila) ; v" — K y # /^v? 
T • X tV —if (Pseudonocardia spinosa) ;7 h 1/7° h^-f irX * TVl^n 
(Streptomyces albolongus) ; 7 h 1/ 7 s * h ^ ir X • U ^ !i ^ (Streptomyces 
viridaris) ;X h 1/7" ir7 • T/I^/Jn-^^VW (Streptomyces albo-niger) ;X 

hl/T^h^-firX-T A'tf? -X /J? Is V X (Streptomyces albosporeus) ; X M/7 P h'7 

irX • T/l^/^f^ir^X (Streptomyces albovinaceus) ; X b 1x7° h ^sf i? X • 
Is^r^ — 2 7 ^ X (Streptomyces aureocirculatus) ; X h l^T* b^^f ir X • 
T/l^^^i/X (Streptomyces baarnensis) ; .X h 1/7* h ir 7 • ^7t*7x/V 
(Streptomyces clavifer) ; X hl/7°h^^irX • ^f;l/f*x y (Streptomyces 
galtieri) ;X h V7 9 h^-f i?X • atftf JJ (Streptomyces bobili) ;7 h Uy" 
irx • a a /V^</]x (Streptomyces longispororuber) ; X h 1x7° >^>f ir 

7. • a y^^°7^ (Streptomyces longisporus) iXbl/T^h^^TirX- ^/l~<r> 
X (Streptomyces herbeus) ;X hV7 P h^-firX • T /I^ 7 T > ^ > 7 
(Streptomyces albofaciens) ; X hl^7 3 h^^firX • T /W^ X (Streptomyces 
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albus);;* hlsZfh-vf-tX * T/\yy<^^My^^^^ (Streptomyces albus 
subsp. bruneomycini) ; ^ b \s 7" b ~^ 4 ~t 7 - 7^/^Il/N 0 y v^v^* 7 
(Streptomyces albus subsp. pathocidicus) 17 h l^Z? b^^f ~£7 • T/^J^^r7=^ 
4 (Streptomyces almquistii) ; 7 hV/h^^fir^ • T ^ J ~7 ^ ^7 7 
(Streptomyces aminophilus) ; 7 hl/^h-^^fir^* jjjj^-^f (Streptomyces 
cacaoi) ;^ hV/b^^fi?^ • 9 \s 7 h ^ t f * 7 (Streptomyces 
chrestomyceticus) ; 7 h h T^f t7*7n^7^ (Streptomyces flocculus) ; 
7 b V;/ h-^-T ±7 • af^y — (Streptomyces gibsonii) ;^ h 1/7° h^^fir 
^ . ^/W<1ry;* (Streptomyces herbescens) 17 b l^Zf b^^i ir^ • ^ K7^- 
/l^ $ # .X (Streptomyces iodoformicus) ; 7 b b ^4 ir 7 * ^2 7? U 

v^Jj 7 (Streptomyces ochraceiscleroticus) \7 b l^Z? b^4 ^7 • 7 l/^^rls 
(Streptomyces rangoon) ; 7 b \/~f b ^7 • V ^^7 (Streptomyces rimosus) ; 
7 b b^4 ^7* y ^eif ^^l^n^e? v^;* (Streptomyces rimosus subsp. 
paromomycinus) ; 7 b b^?^ ir 7 • U J* Si^Iy^ — K*</1^ ^ .X 
(Streptomyces rimosus subsp. pseudoverticillatus) b^/Zf b^-4 ^7 • .X 
t°u^</V^iy^ (Streptomyces spiroverticillatus) ; ^ bl^^b^^f • 
Ij-ZfZ??'** (Streptomyces subflavus) ; J* h Uzf W-Y i?^ • ^/U-y tr^yv-;* 
(Streptomyces varsoviensis) ;^ bl^7°fv><t7 • f y V U f * 7 
(Streptomyces xantholiticus) ; ^ h V^h^r-fir^ • y# ^ ^ 

(Streptomyces albus subsp. fungatus);^ b Uzf b^^f i? 7 • t Kn^t>^ 
(Streptomyces hydrogenans) h b^^f ~fc7 * -<l^^;ViS 7 (Streptomyces 
vendargus) ; 7 b l^Zf b ir 7 • T ^ n ^^^^ (Streptomyces achromogenes) ; 
* b\s7 p b^<4±7 • 7yftTO7 (Streptomyces antibioticus) ; ^ h ^"7" 
b^^^7 • tf^r — (Streptomyces bikiniensis) ; 7 b^^f b^^( ^7 • 
id ilifliT y^ny-y,X (Streptomyces cacaoi subsp. asoensis) ; 7 b b 
^4 ±7 • \y^TJV/<— (Streptomyces cinereoruber) \7 b l^Z^b^^f ^7 • 
\s$TJ\s/^ — WM.7 $ b ~7 3i ;\s y $ y ^ (Streptomyces cinereoruber 
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subsp. fructofermentans) M/^ hv>f • S/JJ y Kn 7*7$ 7 ^SS £ 
X (Streptomyces cylindrosporus subsp. piceus) ;X h \s~f b^^f X • 1/ 
^i/X (Streptomyces ederensis) ; X h V" X* h 1r X • X/l^ t^X 1r r> X 
(Streptomyces fulvoviolaceus) ; X b V / h ir 7. • 7 /V # U ;/ 7 

(Streptomyces fulvoviridis) \ 7s hl/^h^^fir^ • jtf/U y (Streptomyces 
gardneri);X Mz/h^^t^ • ^ta aKlhX (Streptomyces globosus);X h UZ? 

i?X ■ ^ y -fe^/l/t^y (Streptomyces griseorubiginosus) ; X b IsZ? 
h^-YirX • s^—/< ]) jj 7 — (Streptomyces herbaricolor) ; .X h l^X* b •v-f ir 
X • >f >v> ^7 =.7^ (Streptomyces indigoferus) ;X b Uzf h^^f-feX • !i h't 
^"^—(Streptomyces litmocidini) ; X b Is Z? b "V >f ir X • V VX 

(Streptomyces narbonensis) ; X hl/^h^-fiz:^ • is zjl tf >^ v" X 
(Streptomyces nashvillensis) ; X h h^^filT. • ; ^ U h >- */ X 

(Streptomyces noboritoensis) ; X bl^Zfb^4^^ m 7 T zc -fry* ;VZ? lx t> X 
(Streptomyces phaeopurpureus) ; X b Iszf b ^ X • xVl'^^X x X # X 
(Streptomyces purpeofuscus) ; X hlx^h^^irX • 3 r> K ^ >" X 
(Streptomyces showdoensis) ; X bl/7°fvxft7 • ^ ^ x y V 7, 
(Streptomyces tanashiensis) ; X bl^^h^^irX • tf^^-fc^l/^^X 
(Streptomyces violaceorectus) ; X h 1/7" h^-Y t 7 • If ^ ^ # X 
(Streptomyces zaomyceticus) ; X hl/7 P hv^t7 • T Zf 7 \f ^ Is is 7, 
(Streptomyces aburaviensis) ; X M/^hv/f -feX * tr/V Is £7 X (Streptomyces 
caeruleus) ;X h 1/7" b^^f iTX • ;#^X U (Streptomyces catenulae) ;X h VX 3 
h-x^ilX • ^ y X XfESiX ^ (Streptomyces chrysomallus subsp. 

fumigatus) ; X F 1/ 7 s h v t 7 • f y 7 i/ * 7 (Streptomyces 
xanthocidicus) ; X hl/^h-^^firX • T.^n^e Ts'&M^T* 7v^!i ^ 
(Streptomyces achromogenes subsp. rubradiris) ; X b Isz^ b^^C iTX • *T~)rls 
is^ (Streptomyces anandii) ; X b l^X* h ^*-f ir X • 7 Is*?-^? V *t # 

(Streptomyces aurantiogriseus) ; -X h lxX* b^-^f ir X • /}? t* y S§7 y 7 ^ 
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(Streptomyces bobili subsp. sporificans) h \^Zf b~f( • v"^n ^ 
n^^-^-X (Streptomyces cinerochromogenes) b ^Zf b^^ • iyyy ^ 
(Streptomyces cirratus) ;^ hl/^h^^fir^ • ^ U (Streptomyces 
collinus) ;^ hl/^h^^f i?^ • xl — y irA-^;* (Streptomyces eurythermus) ; 
* M/^h^-Tir^ • (Streptomyces galbus);^ h^/b^t^ • 

y 1/ £ * (Streptomyces galilaeus) ; -X b \^Zf b^r4 ± * * ^yir;*vW< — 
(Streptomyces griseoruber) ;^ h U zf b ^ 4 ir ^ • ^yir^^/Klx^;* 
(Streptomyces griseosporeus) ; ^ b 1^:7* h-^^f ir^ • ^ n fc°^ ;*jjE8|;t- 

ir^;^ ,X (Streptomyces hygroscopicus subsp. ossamyceticus) ; ^ h ]sZ? 
b^^f ir^ • ^71^1^7 fc:V (Streptomyces kurssanovii) ; ^ b 1/7" h^-f ir^ • /!✓ 
"T^tf y (Streptomyces luteogriseus) ; ^ h 1^:7* h ^r^f ir ^ • ^r^^Ti^U 

^ (Streptomyces massasporeus) \ ^ b^Zfb^^^Z^ • 5 7 tf U ^ 
(Streptomyces mirabilis) ;^ fl/7 !> hv^ir7 • ^ t°7 U ^ 

(Streptomyces multispiralis) h h^-f ir^ • -}~jf^i/^ (Streptomyces 
naganishii) ; X f W 37* h • ^t^fy^^iX^ (Streptomyces 

neyagawaensis) hlz/hv^ir^ * y !J x y i/ 7 (Streptomyces 
nojiriensis) ;^ hlx^h^^fir^ • ^*y^^n^e^^^ (Streptomyces 
olivochromogenes) F U^h^^f • 7xt77i/xy7 (Streptomyces 

phaeofaciens) ; .X bl/^h^-fir^ • Z? ?V ^< *7 £ (Streptomyces 
pulveraceus) ; X b l^^h^^f ir^ • (Streptomyces rameus) ; ^ h l^zf b 

• Uv?;* i/^-r (Streptomyces resistomycif icus) ; ^ h \szf 

h^-Yir^ * y y ji (Streptomyces rishiriensis) ; X b b^r^ 

^ • ^^7* (Streptomyces thermoviolaceus) ; J* b UZf b^^f ir^ • 
tf^^ir^"^ 7 t2^£Sf^x (Streptomyces violaceochromogenes) h l// h^-Y 
ir^ • 7 7^f-xy^ (Streptomyces af ghaniensis) ; h^b^t^ • T 
1/ ^ (Streptomyces arenae) ;^ hlx^h^-fir^ • T hni^T^^ 
(Streptomyces attrocyaneus) ; ^ hl/7 a h^^t7 • ^ u ^ :7 # 
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(Streptomyces chromofuscus) 17 h U 7° b ^ ^ 7 • *f JV ^ is %/ ^ 
(Streptomyces durhamensis) ; 7 h 1^7* b~*? 4 ^7 • zn^r^^^ (Streptomyces 
echinatus) \ 7 hlx^h-r^ir^ • 7 4 V fc° ^ > is 7 (Streptomyces 
f ilipinensis) ;7 F 1/^^-7^^ • 7>fl^zfVT^7 (Streptomyces 
f imbriatus) ,7 b V / h^^f • ^Uir^^n^^-^^ (Streptomyces 

griseochromogenes) h h"^^f i?^ • ^7^7^ (Streptomyces iakyrus) ; 
7 b b^4 ^7 • /U^l/i/7 (Streptomyces lucensis) \7 b UZf h^-f ir 
^ •^7 :3 rh7^*^ (Streptomyces malachitofuscus) ;^ b Uzf b^-4 ~t7 • ^ 
^^r h l/^ 7 (Streptomyces malachitorectus) h h^-Yir^ • 
(Streptomyces pilosus) ; 7 b\^Zfh^^^7 • 7 /Hf K 7 7 ^ * ^ 
(Streptomyces albidofuscus) ;^ b U Zf b ^ ^ ^ 7 • T/U^^y-fc;*-^;* 
(Streptomyces albogriseolus) ;^ hl/^h^^fir^ • 7y^7r v^^^^ 
(Streptomyces ambofaciens) \ 7 b\yZfb^^ JS Z7 • T^VVT — 
(Streptomyces anthocyanicus) ; 7 hV^h^-fir^ • T>"f-^4^^^7 
(Streptomyces antimycoticus) 17 bl^Zfb^^^7 • 7^yyrt7^ 
(Streptomyces argenteolus) ; hl^^h^-t'ir.X • T h :7 ^ ^ (Streptomyces 
atratus) ;^ bl/^h^^fir:* • t^-Ut?;^^^^ (Streptomyces 
aureofaciens) \7 h b^^f ^7 • 7^:7^^^ (Streptomyces avellaneus) ; 
^ h l/^ b^^±7 • ^r-y^7 (Streptomyces caesius) ;7 h 1/7° h^-Y * % 
(Streptomyces carnosus) ; 7 b\^Zfb^-i^7 • ^ ^ f is 7 
(Streptomyces chibaensis) ; 7 b IsZ? b^ ^ "fe 7 • 1/t (Streptomyces 
coelescens) ;^ h Uzf b^^ ir -X - y # :7 -117 ^ u (Streptomyces 
coelicolor subsp. achrous) \7 h UZf b^^( -fc7 • <trV t) "7— SS^* !J ^77^ 
(Streptomyces coelicolor subsp. coelicofers) 17 b b~^4 ^7 • <Jr ]) jj 
7 — H&Mktr V =3 7 ^ ^ (Streptomyces coelicolor subsp. coelicolatus) ; 7 b lx 
7° h^-f ir J* --Jr y — jEfi^ry (Streptomyces coelicolor subsp. 

coelicovarians) \ 7 b \s Zf b *4 ^7 • ;V zi ;\s is >f (Streptomyces 
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corchorusii) ; -X b \^Zf h^-f i^JX • v'T f y*i~7 (Streptomyces cyanogenus) ; 
X b \s-f b -Y ir X • v^T^^f *^lS7/Vfv/7*^ (Streptomyces 
diastaticus subsp. ardesiacus) ; X M/^fv-ft^ • i/T7$ h^n^e^T, 
(Streptomyces diastatochromogenes subsp. bracus) ;X b b^ 
^i?X • ^i^X (Streptomyces endus) ; X h l/;^ h 1? X • ^/l^-^^X 
(Streptomyces erumpens) ; -X hl/^h-e-fir^ • ^Uttt^-^^f 7^^ 
(Streptomyces griseoaurantiacus) ; X F Fv^f ir X * y ir 37 X # X 

(Streptomyces griseofuscus) ; X ht^^h^^flrX • ^yir^"i^7-X^7>^ 
(Streptomyces griseolosuf fuscus) ; JX bi^^h^-firx • if ]) ^^TJV^r X 
(Streptomyces griseoluteus) ; X h l^X 9 h -^-f irX • if ]) ^ ^7 7^MisZ7 -f is V 
X (Streptomyces griseus subsp. difficilis) ;X b 1^37* b^^C "fcX • t: =l ^ if 7 
(Streptomyces humidus) \7 b \/~f b^^l • t if u .X =2 t°;ft X (Streptomyces 
hygroscopicus) ;X h h^-Y -feX- 1 t°^7Si7y^ h^-fir^ 

j7 7, (Streptomyces hygroscopicus subsp. angustmyceticus) ; 7 b \sZf b^^f "fe 
-X • t ^ n ^ 3 t°^7 7,S^7^ >f # X (Streptomyces hygroscopicus subsp. 
decoyicus) ; x h 1/ / f v ^ ir ^ • fc^u^^tf^xMS^utfflJ-;* 
(Streptomyces hygroscopius subsp. glebosus) ;X b 1^37° b ir X * !J/^ 
(Streptomyces libani) ;X h VZf b^^f irX, • U /^fI;i/7 7 7 (Streptomyces 
libani subsp. rufus) ; X hl/^b^^-feX • y fcf # > X (Streptomyces 
lividans) ; -X h ix^ h^^f irx • A'V'^ ~t"X (Streptomyces lusitanus) \ 
~? b^4 irX • y v>;*7X (Streptomyces lydicus) ;X b l^Zf h^-f i?X • f X / -X 
/J^n7 7 v'^ i^-X (Streptomyces melanosporofaciens) ; X hl/^h^-fir^* 5 
v-^-^ >" v"-X (Streptomyces misionensis) ; .X hV^h^^flrX • J* y ^ X 
(Streptomyces murinus) ; X hl/^hv-Y-feX • A^tfJJX (Streptomyces 
mutabilis);X h h irJX ^ i^ir :/.X (Streptomyces nigrescens) ; X h 
\sZf h-^-firX • y K^X (Streptomyces nodosus) ; X h ]szf b^^C irX • / 7 
T'/W (Streptomyces nogalater) 17 b IsZf b^-firX • ]) 7i7 l/nf^^ 
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(Streptomyces olivaceiscleroticus) ; 7 Y \s~7 Y ^4 * X • ^" y ^ir 2j~ tf ]} i?7 
(Streptomyces olivaceoviridis) \ 7 Y^ZfY^4^:7 • ^y^^ir^^ 
(Streptomyces olivaceus) ; 7 Y Y^^ ^ • :7 ,X (Streptomyces 

parvullus) ;^ h h^>f ^7 • Zfy^T>iy7 (Streptomyces platensis) \7 h 
h-^^fir^ • Z?}) jJ? 7 (Streptomyces plicatus) ;,X h U^f Y^-{±7 • *K 
^--^ > is 7 (Streptomyces poonensis) ; 7s Y U 7? Y ^ ± 7 • 1h ^ # ,X 
(Streptomyces psammoticus) I^M/^fv^t^' ^^o^^ X ^ l/nf* 
X (Streptomyces purpurogeneiscleroticus) h V:/ h^^f ir^ • l^v^ m — .X 
(Streptomyces recifenis) ; -X h h-^-Y X • u >$r^ (Streptomyces rochei) ; 
■X b h-e^ir^ • n ^ >fls*/7 (Streptomyces rokugoensis) ; 7 Y\s~7 Y^4 
^7 • v J g$-i/T7 &^jJ7 (Streptomyces roseodiastaticus) ; -X h \szf Y^r^f 
^Z7 • /l^ h^/l/ir ^V^liSjfr-X'T' 7 U>"ir (Streptomyces rutgersensis subsp. 
castelarense) h \sZf j^-^^f ir;^ • l/i/7 (Streptomyces sayamaensis) ; 

7 Y \sZf Y^-i irX • >^V ^n>-iy^ (Streptomyces sendaiensis) ;.X h )> 

i?JX • v'^'ir^^v^-X (Streptomyces sioyaensis) ; 7 YU^f Y^^^.7 • 
^ 7* (Streptomyces tendae) ;^ Yl^^Y^^^7 • f-^^/U^fy 7 
(Streptomyces thermovulgaris) i-Xhl^^h^^fi?^- h y # :7 — (Streptomyces 
tricolor) 17 Y l^Z? Y^^ ^7 • 7^^^^ (Streptomyces tubercidicus) ; 
-X h Y^-4 ^7 * ^^^ir^>-^ (Streptomyces tumemacerans) \ 7 Y Y 
^r^i^7 • y^^,^ X (Streptomyces vastus) ; .X b lx^ h -*r4 1z7 • tf^-^ir^-^ 
^^(Streptomyces violaceolatus) ; -X h h -v^f i?<X • Jfzfr?^ & 7-~ff/l' 
(Streptomyces violaceus-niger) ; 7 Y UZ? Y^^f ir 7 • \f^"7 r> 7-;Vs< — 
(Streptomyces violaceus-ruber) ; 7 Y Y^^C^ 7 • If U i/7r ^jx 

(Streptomyces viridif aciens) ;^ M/^hv^t^ • 7 h nt!i ^7 
(Streptomyces atroolivaceus) ; -X f 1/7" f v/f -X • 7 J 3J 7 — 
(Streptomyces cyanocolor) ; 7 M^^fv^t^ • 5 /7j ^^^^ 

(Streptomyces graminof aciens) 17 Y \s 37* h "V i? .X • ^yir^^y^^ 
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(Streptomyces griseoplanus) ; 7s Y^7 > Y^r4^7 • T Jls s< 1/ 7 
(Streptomyces albaduncus) \7 Y 1/7" h^-Y ^7 • T/l^^7 H°^7 (Streptomyces 
albospinus) ; 7 Y IsZ? Y^^f ±7 • T/W<7 7 (Streptomyces albulus) \7 YU 
Zf Y^r^i ^Z7 • T/l^^^"^^7^ (Streptomyces althioticus) ; 7 Yl^ZfY^^f ir 
^ • T 7 tf # 7 (Streptomyces arabicus) \7 Y 1/^ h-^-fe;* • T b n^-y y<ir 

h (Streptomyces atroolivaceus subsp. mutomycini) ; .X h 

7* Y^4 ^7 • ^7^^ (Streptomyces canus) ; 7 Y X^rf h^-f ±7 • 9 S 3r*f 
Z/i/7 (Streptomyces chattanoogensis) \7 Y \^Zf h^^ir^ • 9 n n tf^>";* 
(Streptomyces chlorobiens) ; 7 bU^h^^±7 • * ^ t° K ^ *° 7 ^ 
(Streptomyces cuspidosporus) 17 h V 37* h W ^7 • ^ is i? $j 7 
(Streptomyces gancidicus) \ 7 Yl/^Y^4 J £7 • ^ Jj t t 7 7 ^ ^ 
(Streptomyces griseof lavus) ; 7 Y Y^ 4 ~t 7 • tf ]) ir ^4 l^tlJ^^^ 7 
(Streptomyces griseoincarnatus) \ 7 Y \^Zf Y ^ ^ ^ 7 ■ y ir ^*/l^^< ^ X 
(Streptomyces griseorubens) ;^ hl^^h^^ir^ • -7 ^ n ^ *° 1/ 7 
(Streptomyces macrosporeus) h Y^^i ^7 - ^?^7 ^c^f-jj 7 (Streptomyces 
malachiticus) \ 7 Y Uzfh^^f ^7 • -^ir l/i/7 (Streptomyces matensis) \ 7 Y 
\s~7 Y-^^^7 • fe>f (Streptomyces noursei) \7 Y Y^^(^7 • >j" V 
try (Streptomyces olivoviridis) ;^ h 1/^ h^-f ir;* • i^a— K^y-fe^- 
7 (Streptomyces pseudogriseolus) ;^ h U zf Y "V 4 ir 7 • ;l/t*^>/f ^ 
(Streptomyces rubiginosus) ; 7 Yl^7 > Y^^f J t7 • 7 /< y jz* 7 
(Streptomyces sparsogenes) \ 7 Yl^ZfY^^f^7 • If y If 7 ir # ^ 
(Streptomyces viridiviolaceus) ; ^ bl/^h^-fi?^ • tf V V-i/T 7& "f-jj 7 
(Streptomyces virido-diastaticus) \ 7 Y \s Zf Y >f ir • # .X 
(Streptomyces calvus) ;^ h X^zf * Y 4 ir 7 • i/T J T ;V/<7 (Streptomyces 
cyanoalbus) ; 7 Y \s~? Y^4 ir 7 • 37 >f >"7^ (Streptomyces finlayi) ; .X h 1/7 P 
Y^4 ±7 • 37 ^^^^.X (Streptomyces flaveolus) ;<X h Is^f h^-f irX • 
>> y zn>-->^ (Streptomyces geysiriensis) ; 7 Y l^Zf Y ^4 ir 7 •/N-t7x!J 
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(Streptomyces herbiferis) i^bl/^h^-fir^ • $ A (Streptomyces 

pactum);^ FV^h^t^ • T^T* ^i/^ (Streptomyces akitaensis) ; -X hi/ 
7° h^^f ir ^ • T^r 3 v^i^v';* (Streptomyces akiyoshiensis) \7» h h^^f 

• J i/^jj ^ (Streptomyces alanosinicus) ; -X hl/^h^^fir^ • T/U 
tf^^ffiS^f ^^/^^^-X (Streptomyces albidus subsp. invertens) h 
h^^f ir;X • TA-zJ?^ U ^E-y^jX (Streptomyces albochromogenes) ; JX h b^r 

• yisy $ u^r^f^^ (Streptomyces ansochromogenes) ; .X h 1^:7* Y^^i 
^X • T is y y n ^y^^SS^ l/^JX (Streptomyces ansochromogenes subsp. 
pallens) ; JX h UZ? h^^m** • 7t % ^ (Streptomyces avidinii) ;^ h Ix^ h 
^r^f ir^ • % ;Vis J -*r>( i/Jj JX (Streptomyces carcinomycicus) ;^X h h^^f 
ir^ • jj^&^sfu tf^Tjf^JX (Streptomyces castaneglobisporus) ;^ h UZ? h 
- jJ^&^ty^ (Streptomyces castaneus) b h^-Y -fe-X • \sT J 
^^^^^ (Streptomyces cyanof lavus) ; .X f-l/^h^^ii-X • is*? jo ;V*r Is >^ 
(Streptomyces djakartensis) IX M/7" h^-Yir^ •i^n^a^^H 

hai^V-X (Streptomyces erythrochromogenes subsp. narutoensis) ;JX h W 
y* h^-fir;* • y*n y u y a^e^r^^ (Streptomyces glomerochromogenes) h 

h^^f i?-X • ?V is^^x (Streptomyces grisinus) ;^ h l/y* h^r^f ir;x • /n 
^ / -^^^^i/^ (Streptomyces haranomachiensis) ; ^ hU^h^^firJX • 

^ (Streptomyces hygrostaticus) ;^ h 1/3/ h^-f ir;* • >f :xy>:7^.X 
(Streptomyces insulatus) ; :x hl/^h^-fir^ • ^y-^^yyu^^^^ 
(Streptomyces inversochromogenes) ; ;x hl/^h^-fir^ • ^ y X 17 ^ >- 
(Streptomyces kitazuwaensis) ; ^ hl/^h^^ir^ • ^ y :r. ;x 
(Streptomyces mariensis) ; y> hl/y^h^-fir^ • ^^uf* 7 

(Streptomyces minutiscleroticus) ; ^ b h • ^ & ^ is i/ ^ 

(Streptomyces mitakaensis) \ ^ YUzfY^^^I^ • — ^ n ^ U 1 1 7 ^ 
(Streptomyces nigrogriseolus) ;X hl/y'h^^firJX • ^- x y i/ 7 
(Streptomyces ogaensis);^ hl/^h"^^ ir X • If^^T^^iyjX (Streptomyces 
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piedadensis) ; ^ h b ^ • l^i/T^ (Strep tomyces regens is) ; >X h \s 

~f b^4^^ • n-<:7 (Streptomyces robefuscus) ; X h b ^4 ir ^ • 

a ^< r> ^ (Streptomyces robeus) ;^ bvyh^^i?^ • n/^^ h ^ -X 
(Streptomyces robustrus) l^b^Z^b^^^^ • nif^-^yir^"^^ 
(Streptomyces roseogriseolus) ;^ hlx^h^-fir;* • P if ^ ^ y ir # J* 
(Streptomyces roseogriseus) h V7° h v-f ^7, • i^N^f-n^f (Streptomyces 
sahachiroi) b ir^ • ty ^i>^->^ (Streptomyces senoensis) h 

l/^h^^Tir^ • $ ^v"^ gifliir 7 T ^ ^-Y * ^ (Streptomyces 

tanashiensis subsp. cephalomyceticus) h 1^3^ h^^f i?^ • — MJ 7 
# >^ (Streptomyces thermonitrif icans) ;^ h \srf b^-f ir;* • <=& tf^~^ 
ir ^^ffifllT tf^^ ^^ (Streptomyces thermoviolaceus subsp. apingens) h 
V^h^^firJ^ • tfy K^y^ (Streptomyces viridoniger) ; ^ hlx^h-e^fir 
^ • r> >-v".x (Streptomyces werraensis) ; ^ h \y^f b ^-f ir ^ • T/^^y" 

^ ^< ^ (Streptomyces albof lavus) ;^ hl/^h^^tT, • >> ^ y ^ 
(Streptomyces bacillaris) ; -X h b^^f ir^ • l^^i/^ (Streptomyces 
cavourensis) ; X hlx^h^^ir^ • i/T^^^T^^^^ (Streptomyces 
cyaneofuscatus) ;^ hl/^b-e^fir^ • 7 7 ^ v 7 (Streptomyces 

fulvissimus) ; X hl/^h^-fir;* • ^yir^^/l-^^^ (Streptomyces 
griseobrunneus) hl/^h^-Yir^ • 5 ^ 1/ Z*s (Streptomyces 

michiganensis) I ^ hl^y^h^-fir^ • y v' ^ ^ (Streptomyces 
tsusimaensis) hl/^h^^fir^ * if^y^u^e^^-^ (Streptomyces 
xanthochromogenus) ; ^ b U b ^ 4 ir ^ • 7;Hf K77^^ (Streptomyces 
albidof lavus) ; ^ h 1/ ^ h ^ -f ir ^ • 7 ^ # tT U ^ (Streptomyces 
alboviridis) ;^ h U7 3 b^4 X • "7 $ 7^ (Streptomyces anulatus) ;^ h U 
b^^ir^ • s<i?T* (Streptomyces badius) ;^ h Uzf b^^f ir^ • # y S7;*- 
- # (Streptomyces californicus) ; J* bl/^h^^ir^ • # ^ 1? >" 
(Streptomyces canescens) ; -X b l^Zf b^^i • ir/l^n Z7y/<^ (Streptomyces 
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cellulof lavus) ; ^ b b^-^f i?^ • ir/i'U — (Streptomyces cellulosae) ; 

h l*"^ W*Y ir^ • >s<s<<?->( (Streptomyces champavatii) \7 h l/7°hv 
>f ir^ • ^ y y^^^ (Streptomyces chrysomallus) ; 7 h h -^-f ir ^ • h 

S^^TU^ 1/7 (Streptomyces citreof luorescens) \7 h UZf b^4 ^7 • 
y # 7 — (Streptomyces coelicolor) \ 7 b \^ b ^ ^ ^ 7 • 7x1/^7 
(Streptomyces felleus) \7 hl/^b^^ir^ • 7 -f ^ # y r> J* (Streptomyces 
fimicarius) h \s~f b^4 ±7 - V 7 (Streptomyces floridae) \7 h Uzf 
b~?4^7 * ^/V^-l/ir^^ (Streptomyces f luorescens) ;^ bl^^f b^4^7 • 

tf,X/}^;* (Streptomyces globisporus) ; j- \y^f b^-i ±7 • tf;*zK^ 
^S®^' — ^7^7 (Streptomyces globisporus subsp. caucasicus) h 1x7^ h 
•v-fir.X • t ,, 7*°77Jl7 7 #7 7 7t)7 (Streptomyces globisporus 

subsp. f lavofuscus) ; ^ bl/^h^-fir^ • ^ n t°7, # 9 ^ ffiS^^^f y * 
(Streptomyces globisporus subsp. vulgaris) b l^Z? b^^f 1z 7 • ^ — Sfu^- 
(Streptomyces gougerotii) \7 h 1^7* b^^f ^7 • ^ JJ ir^f ^~7 (Streptomyces 
griseinus) ; 7 hl/^b^^ir;* • ^ !i t t n 7 /V ^ ^ (Streptomyces 
griseoloalbus) ; 7 h h ir • ^ y ir r> (Streptomyces griseus) ; 7 h 

h^-f i?J* • ^*y ir >)7m7^7 7 (Streptomyces griseus subsp. alpha) ; 
^ h b^^^7 • ir^-Xffiffi^ M?"^ (Streptomyces griseus subsp. 
cretosus) ;^ hl/^h-v-fir^ * ^!lt ^11^/^77^^^^ 
(Streptomyces griseus subsp. solvifaciens) \7 h b^^f ^7 * >^7/^^ 

7 (Streptomyces intermedius) ; 7 b I^Zf b^ <4 ir 7 • -i ^"f~il 7 

(Streptomyces kanamyceticus) ; 7 b ^7* b ~^ ^( 7 • ]} 7 (Streptomyces 

levoris) ;^ h l*^ b^^firJ* • y ^ei^^ (Streptomyces limosus) ; 7 b \^7 P b ^ 
ir X • y — (Streptomyces lipmanii) ; 7 b 1^7* b^4 ~£ 7 • ;^P77 
s< 7 (Streptomyces microf lavus) ; 7 bU7 F> b^-{±7 • t K !) 7 7 - 
(Streptomyces odor if er) ; 7 b \/7f b ir X • /<jV/<7 (Streptomyces parvus) ; 
7 hlx^h^^Tir^ • ^f?V y # 7 l/ir is 7 (Streptomyces pluricolorescens) ; 7 
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h b^^i i^JX • — ^ — — (Streptoroyces pneumonicus) ; ^ h b^-f 

• ^l/rn ^ ^ .x (Streptomyces praecox) ;^ b Ix^ h-^-f ir^ • i? 
(Streptomyces puniceus) ; X b^^b^-fi?^ • 77-{ 7 (Streptomyces 
raff inosus) i^flx^h^-fir^ • h A' i? -X (Streptomyces 

rutgersensis) ; JX b l^:/ b^^f ir^ • -tb^T^y — (Streptomyces sampsonii) ; 
^ b b^^C ±^ • i? b— (Streptomyces setonii) ;^ b h^^ir^ • v- 
^T^^^v^^ (Streptomyces sindenensis) ;.X b 1^:7* b^-f irJ* • f;^7 j^ 1 ?^ 
(Streptomyces sulphureus) ; JX b \/~f b^^ i?-X • (Streptomyces 
willmorei) b h^^f ir.X • ^^7-Y ^c^v^JX (Streptomyces hawaiiensis) ; 
-X b b^-f ir^ • TA^^/W^JX (Streptomyces albohelvatus) ;^ b 1/7 9 

h^^f -fe-X • y #-X (Streptomyces aurigineus) ;^ b UZ^ b^^flr;* • 
# ^" y £ (Streptomyces canarius) ; ^ bl^^b^-fi?;* • ^ V ir t> ^ 
(Streptomyces chryseus) ; -X b l/^ b^-Y ir^ • 7:7 bf Ktf Ul/X (Streptomyces 
flavidovirens) bl^T'b^'l'ir-X- ^/W<^^7^ (Streptomyces helvaticus) ; 
-X hU^h^-fir^ • n ^^;*;^u 7 9 (Streptomyces longisporof lavus) ; 
^ b 1^7* b^-Y -fe-X • — -<^7^ (Streptomyces niveus) ;.X b UZf b^-f ir:x • zfr? 
— Isi/T^&^jJ^ (Streptomyces paucidiastaticus) ; ,X b 1^7* b^-Y 1r 7> • 7. 
7xu^f^ (Streptomyces spheroides) ; * b 1/7* b ir 7. • t^^y^ 
(Streptomyces pimprina) ; 7 F 1/7" b 1r 7 • ^7 $° 7 "7 7 (Streptomyces 
capoamus) ;7 b 1^7" b^-Y ir7 * v^i^^^JJ :t"7 (Streptomyces cinnabarinus) ; 
7 b 1^7* b^-Y ir7 • y 7^? y ^7 (Streptomyces crystallinus) ;7 b UZf b 
-^i?7 • 7 94? b y v-— (Streptomyces f lavotricini) ; 7 b l/^ b -vf i? -X • 
=* tf b y V— (Streptomyces gobitricini) ;7 b 1/7* b^-f -fe7 • y ^^/M^i/ 
X (Streptomyces lincolnensis) ; 7 hl/^h^^tT. * ^ 7 / 
(Streptomyces melanogenes) ; 7 h l/^ h tX • 7xt^ n^^^7 

(Streptomyces phaeochromogenes) ; 7 b 1/7" b 7 • 7x^^n : e^7i; 

^ u n >f ^ 7 (Streptomyces phaeochromogenes subsp. 
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chloromyceticus) ; 7 b ^sT* Y^r^i "fe 7 • — Y ^<^X^y (Streptomyces 
pseudovenezuelae) ; 7 f V7 9 fv^t^ • n if ^" If ]) 7 (Streptomyces 
roseoviridis) ; 7 hl/^h^^fir^ • 7 ^ If y 7 (Streptomyces 

spectabillis) ;7 h 1/^ h^-f iT7 • ^z/^^y ^ (Streptomyces subrutilus) ; 
-X h h^-fir7 • Tlszf]) (Streptomyces umbrinus) ;7 h 1^7* h^-f ir 
7 • ><^X^i9 (Streptomyces venezuelae) ;7 hV^h^^fir^ • if i^y 7x # 
7 (Streptomyces xanthophaeus) ; 7 hl^^b^^Tir^ • U^^ey 7$i?T 
(Streptomyces aureomonopodiales) ; 7 b l^Z? b^-1 ir 7 •x^77t!i7^7, 
(Streptomyces exfoliatus) i^bl/^b^^ir^ • 7-f7;*>'hi^;* 
(Streptomyces filamentosus) ;7 h ir7 • 7°7— #7 — (Streptomyces 

prunicolor) ; 7 hl/yh^^t^ • nf t7 7^^^ (Streptomyces 
roseofulvus) ; -X h I/7 9 h^^fi?7 • uif ^77 (Streptomyces roseolus) ; 7 h lx 
^b^>fir^ ■ nif;^:^ 0 7^ (Streptomyces roseoporus) ; 7 h 1/7* h -^Y ir 7 • 
/U tf =*r 7 y -^/l^/J? 7 ^ (Streptomyces rubiginosohelvolus) ; 7 h 7* b ir 
7 • TVV^ ^7 (Streptomyces termitum) ;7 h 1^7* b~^4 ir7 • y'>t ; e^>'v / 
7 (Streptomyces cinnamonensis) ; 7 hl/^h^-fir^ • npy tx^v'^ 
(Streptomyces colombiensis) ; 7 fl/7°hv><t7 • =f ^ ^ V v' X 
(Streptomyces goshikiensis) ; 7 hl/y^h^^fir^ • # h V (Streptomyces 
katrae) ;7 h 1x7" h^-f ir7 • y^l^ V ^(Streptomyces lavendofoliae) ; 

* b 1/7* h-^ir7 • 7 -^i/Xlx (Streptomyces lavendulae) ; 7, h b ir 
7 • 7 tf ^ 7. (Streptomyces lavendulae subsp. avireus) ;7 h 

1/7* h*^^ ir7 • 7^^Xl/l[®:^7 v-y # 7 (Streptomyces lavendulae subsp. 
brasilicus) ; 7 hlx7 P h^-fir7 • 7 ^>"X U^M^ 7 ir y 9 7 (Streptomyces 
lavendulae subsp. grasserius) ; 7 h 1/7° b ^^f ir 7 • 7^<yX;V^7 — 
(Streptomyces lavendulcolor) ;7 b 1/7* "fe^ • A" y ^ 7 (Streptomyces 

luridus) ;7 h 1^7 P b~f( i^^ ■ ^"—^ ^ir ^ 7 (Streptomyces orchidaceus) ;7 
h 1/7* h^^f i?7 • 7ir^r^ n -=E-^^ 7 (Streptomyces racemochromogenes) ;7 b 
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\s~? b^^f±7 • is}) isff (Streptomyces syringae) ; 7 h UZ? b ^4 ^7 • h 
v- h U — (Streptomyces toxytricini) b b ^ ^ ^ 7 • ^ ol 

(Streptomyces tuirus) \ 7 b\^Zfb^^f^7 * hf ^ ir # -X (Streptomyces 
vinaceus) ;^ h Ix^ h^-Y ir^ • trVlx^r — ^ (Streptomyces virginiae) \7 b Ix^ 
h^-f ir^ *7T!i (Streptomyces lateritus) ;^ b Uzf b^-<±7 -777$ 
^!J7t^X (Streptomyces f lavovariabilis) ; ^ b Ix^ b^-fir^ • v^^v^ 
^ (Streptomyces janthinus) ;^ b^^b^^<^7 • ^/l^^^ir^X 
(Streptomyces purpurascens) ;.X b\^Zfb^^^7 • n if ^ 7 t° t 7 
(Streptomyces roseospinus) ;^ blx^b^^fir;* • u^^t^f^^ : 7 J t^7 
(Streptomyces roseoviolaceus) i^fl/yh^^i?^ • \? zfr 7 ^ & 7 
(Streptomyces violaceus) b h^-Yir^ • tf 9 ^7 
(Streptomyces violaceus subsp. confirms);;* b l^zf b^^f ^7 * \?^T7~& $ 7 
SSt"^^ (Streptomyces violaceus subsp. vicinus);^ hl^^b^-fir^ • 
tT ^ 9 7 (Streptomyces violarus) ;^ bl^^b^^ir;* * tf ^" 9 ^ ^ 
(Streptomyces violatus) ;^ hl/^b^^ir^* 3 ^^,^7^ >-->^ (Streptomyces 
yokosukanensis) ;^ bl/^b^-Yir^ • 7^^^^W!?7 (Streptomyces 
albosporeus) ; 7 bl^7 P b^-< J ^7 • — 7 > J~ T jJ 7 (Streptomyces 
aurantiacus) ; ^ F U/F^^t^ • — — >✓ ^ ^ ;x (Streptomyces 

aureoverticillatus) 17 b l/^h^-f ir^ • ^ — D — (Streptomyces aurini);^ 
b \s~7 b^4 1z7 • ^ 1/^ (Streptomyces cremeus) \7 b l/^ b-^^^7 • ^ 
^ —^7 ^ (Streptomyces daghestanicus) ; ^ b 1^7" b ^ ^ 7 • 77^ 
(Streptomyces fradiae) ; 7 hl/^h^-Yir^ • 7 7 U ^ (Streptomyces 
fragilis) ; -X b l/^ b^^i ^7 • Z7^r^7 (Streptomyces fumanus) \7 b lx^ b*^ 
--fir;* • u ^ — ^ 7 (Streptomyces glomeroaurantiacus) ; 7 b \s 

7* b^^±7 • jf}) ir^t^y v?;* (Streptomyces griseoviridis) ;^ b b^-f 
ir^ • — -<^-/W<:— (Streptomyces niveoruber) ; 7 b^T^ b^4 ^7 • t°jL— ir 
J-T 7 (Streptomyces peucetius) ;^ bV^b^-fir;* • 7xt v 1 ^ 
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(Streptomyces phaeoviridis) ; 7 hl/^f^^t^ • u^£^7^Uu^i07 
(Streptomyces roseiscleroticus) ; 7 b U b ^ ^ 7 • v H 7 ^ /< 7 
(Streptomyces roseof lavus) \ 7 bl/^b^^t^ • nif^y y is ~F 7 
(Streptomyces roseolilacinus) \ 7 h 1/7" t 7, • )V zJn - is T ^ 7 

(Streptomyces rubo-cyaneus) \7 b X/y 3 h^-f ^7 • $ ?7 V 7 (Streptomyces 
tauricus) \ 7 b \/ ^ b ^ 4 ^ 7 • fcT ^ ± $ 7 - K 7 7 (Streptomyces 
vinaceus-drappus) \7 b X^^f b^^f ^7 • tf n is ^7 (Streptomyces virocidus) ; 
^ h Uzf b^^±7 • m y ^ U$7 (Streptomyces erythraeus) 17 b l^7 P h^-f 
^7 • /lxy^^^/l^^-l/ir (Streptomyces luteof luorescens) \7 V b^<< 
ir^ - ^y^n^yir^^ (Streptomyces erythrogriseus) \7 b h^^f ir 
m Jf V 7 T 7 7 (Streptomyces garyphalus) ; 7 b b J* • 7^^X7 

1^^ $7 (Streptomyces lavendularectus) \7 b h^^ir^ • -f-jf^^c^^is 
7 (Streptomyces nagasakiensis) \ 7 b \s ~? b ~? ir 7 • /V-^n^^^XV- 
(Streptomyces rubrolavendulae) ; 7 bl^Zfb^^( J ^7 • V >^ ^~ ^ 1/1/7 
(Streptomyces cinnamonensis) \ 7 bl/7 P b'^^^7 • Tv/^A /^>^77 
(Streptomyces ashchabadicus) b\/^fb^^^i7 • 7t?y ^n^e^^^ 
(Streptomyces polychromogenes) \ 7 bl/Zfb-^^^7 • T^^i^^^i^^ 
(Streptomyces amakusaensis) ; 7 b l/7 p b^^( ^7 • U7^7 (Streptomyces 
caelestis) \7 b \/~? b^4 ^7 • T^Uty 7 (Streptomyces azureus) \7 b 
b^4 1Z7 • 7 (Streptomyces bellus) ,7 b b^4±7 • h 
is 7 (Streptomyces chartreusis) ; 7 b\/Zfb~^4^7 • *r V T $ 7 
(Streptomyces coeliatus) \7 b b 4 ir 7 • 5~ ;V 7 $ 7 (Streptomyces 

coerulatus) \7 b \/^f b^^^7 •frjV? $ ^S17 5: n ]} ^jj 7 (Streptomyces 
coerulatus subsp. amylolyticus) ; 7 b l^Zf b^^C ir 7 • ?T}V\/Jr7T7j37 
(Streptomyces coeruleofuscus) \ 7 bl'7 f> b'^^ J £7 • /V \s )V fcf & 7 
(Streptomyces coeruleorubidus) \ 7 f 1/7" f v^f ^7 • <*r ;V U 1/ 7 
(Streptomyces coerulescens) 17 b ^7 P b ~^ ~£ 7 • ^^n^f (Streptomyces 
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curacoi);^ b \s^f b ir ^ ■ isT^ ty^ (Streptomyces cyaneus);^ M/^h 
ir^ • isT 7 ^n^7^ (Streptomyces cyanoglomerus) ^hl^h^^i? 
^ • >f Isi/zfjj ^ — (Streptomyces indigocolor) ;^ h b^4 • ^^^^ 
(Streptomyces lanatus) ; h W7° h "^-Y ir ^ • :7 X l" (Streptomyces 
lazureus) ;^ h h^^fir^ • ]) -f-* (Streptomyces valynus) ;^ b \s~f b^r 
4 ir^ • fcf ]) v^sf^Jts (Streptomyces viridochromogenes) ;^ h l^^h^-f 
±^ . Jfu—- trir (Streptomyces glaucescens) ;^ h 1^:7* b^^^Z^ - ZfU^ 
v-;* (Streptomyces blensis);^ hl^^h^^irX • ^7^^Ii7tt^!) 
(Streptomyces coerulatus subsp. anaseuli) ; ^ h l^^b^-f • ^W^u 
ir ^ (Streptomyces coeruleoroseus) ; ^ b \^ Zf b ^ ^ "fe ^ • -Y *K X ^ 
(Streptomyces ipomoeae) I ^ h 1/7 9 F"7^f ir^ • ^ \f J ^ ^ (Streptomyces 
spinosus) h U ~f b ^ ir^ • ^yttv^fi/^ (Streptomyces 
griseomycini) ; ^ Kl/^hv^t^ • ^/yir^^ h 7 5 ^ ^ (Streptomyces 
griseostramineus) h lx h ~te ^ • ^^i^y^^^^ (Streptomyces 
prasinosporus) bl/^b-^-fir^ • (Streptomyces ghanaensis) ; 

* h irx • t/W^^ 7 ^ (Streptomyces hirsutus) ;7 M/^ h^-fir 

-X • ^"yis^jr^ (Streptomyces prasinus);^ M/7°fv/ft^ • fcf ]) K^#^^ 
(Streptomyces viridosporus) b Is Z? h >f ^ • T ^ y^-f^> — 
(Streptomyces acrimycini) ; ^ hV/bv^ft^ • >^ 3r ^ v' J* 
(Streptomyces bambergiensis) h h ir^ • Zf 7 >" 7 fcf u iJ- 

(Streptomyces prasinopilosus) hlx^j-^^fir^ — h >" (Streptomyces 
horton) ;^ h V 7° f v ^ t 7 • l/^^tf^yir^:* (Streptomyces 
rectiviolaceus) ; J* hlx^h^r^ir^ • U 7 V 7 /W< (Streptomyces 
lilacinofulvus) ;^ hl/7°h-7^t7, . ^ — ^7 ^ — (Streptomyces 
mauvecolor) ; X b \s~f b ± • tf ^-7 (Streptomyces violans) ; ^ h 
h-^^-fe^ • hf^-^ir^^ (Streptomyces violascens) ; b UZ? b'<— f~is V 
J* • s^/U^is^f (Streptoverticillium baldaccii) ; * b l^zf b "f~ is V ^7 J* • 
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(Streptoverticillium fervens);;* h Uzf h'<— ^is ]) J* • f\*~? 
n # v y -J* A (Streptoverticillium rubrochlorinum) ; X h h'* — ^i^V 
A • If^/ls^-is? & J* (Streptoverticillium biverticillatum) ; ^ hV^h^— 
^i^y • $-—U$-s<—y-\/X (Streptoverticillium aureoversales) ; ^ h 1/ 
37" ^v-y # A • s<l/# A (Streptoverticillium pentaticum) ;^ M/^ 

h ^ — is y J* • n f t f V 7 ^ A (Streptoverticillium 

roseoverticil latum) ;^ h 1/7 5 F^^-f V!) A • /l/^n/^fi/?^ 
(Streptoverticillium rubro vert icillat urn) ;^ hi// h^—^v^y !)i\*tnV 
^ (Streptoverticillium hiroshimense) h }-^— y r^A-i^/W^e 

— ^ (Streptoverticillium salmonis) h U^f h>^— ^=--> ]) ?7 J* - /V^r^/^—^ 
is? $ ^ (Streptoverticillium luteoverticillatum) ; ^ h UT^h'^ — ^i^V $ 
J* • ^tV t^U*?-^ =l y (Streptoverticillium olivoreticuli) ;^ h 1^:7* j.^— 

!)A • rjs?^-^ — 4 (Streptoverticillium waksmanii);^ hl/^h^— *f-*s 
y • ^ y ir ^"^771^^ t> A (Streptoverticillium griseocarneum) h X^Zf h 

^"v'JJ • v-^^"^^^ A (Streptoverticillium cinnamoneum) ; ^ 

^->y • x^S? 3 (Streptoverticillium hachijoense) ;7Fl/ 

^b^f i^y • Tfr&J* (Streptoverticillium ardum);^ hi^b^— 
i/ ] J tyJ* • Tt^xyt (Streptoverticillium abikoense);^ F^h^-f V 
y ^ A • T/UbTW-^f a. y (Streptoverticillium albireticuli) ;^ h Uzf 
^i/}) • u A (Streptoverticillium eurocidicum) ; ^ hl^^h^ 

— ^>y ^ A . ^^!7f>t (Streptoverticillium kishiwadense) IX F^F^ 

— ^v^y • vv/axyt (Streptoverticillium mashuense);^ hlx^h^^— 
^*i/y ^A-t!J ^i/^pJ* (Streptoverticillium olivoverticillatum) ; 
X h hs<—^isV ^(Streptoverticillium orinoci) ;^ h Uy" 
h s< — ^ */ V V J* • /N°^t^ /K n ^ ^ 7 (Streptoverticillium 

parvisporogenes) F 1/ 7 s F ^ - f !) ^ # ^V^^r^ir 

(Streptoverticillium kentuckense) ; h 1x3^ h — ^is V & J* • T/W^ 2* 
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(Streptoverticillium album); X blx^h/^ — ^ i/ V r> A • v>,X^y;*7A 
(Streptoverticillium distallicum) ; X h — f A • xt ^ 

(Streptoverticillium ehimense) hl^h^— fi/JJ !>A- 7 7 ^^V^ A 
(Streptoverticillium f lavopersicum) ; -X M/yh^-f V]j !?A • PV^zt'* 
— ^ ^7 ^ A (Streptoverticillium griseoverticillatum) ; X hlszfh'*— 
D vzfis* (Streptoverticillium netropsis) I* h 1// h^fvy 

r>A- l^^v*— ^-v^ ^ A (Streptoverticillium rectiverticillatum) ;^ h V 
7° h/^*— J-i/l) !>A • ir & A (Streptoverticillium septatum) ;^ h 
— ^iXy A • ^e/^l/>^ir (Streptoverticillium mobaraense) ;X b 1/7° 5^ 
i/}) A« zfy ^ b*^^ir^^7 A (Streptoverticillium blastmyceticum) ;JX hi/ 
X h s< — ^ y A • 7 ^< ^ X y ^ y ir t> A (Streptoverticillium 
lavenduligriseum) ; * h 7" h '< ~ ^ is V & A • y 7 > 1~ A 
(Streptoverticillium lilacinum);^ h h^— y r>A • *v^^^ l/^i? 
(Streptoverticillium kashmirense) ; X h 1/7* h>K— y r>A • v^/l-T^A 
(Streptoverticillium thioluteum) ; -X 7jf y ^i^T • /K y ^/V^t (Sporichthya 
polymorpha) ; 5^nxny}?^^!J7 • (Microellobosporia cinerea) ; 

5 ^ pxn tJ?^/K y T ■ tf^^irT (Microellobosporia violacea) ; 5: 9 nmn^ 
T * 7 7 (Microellobosporia flavea) ; $ ^nxp^^U T • ^ y i? 
T (Microellobosporia grisea) ; ^ n ^ y 7 7 • ^/^t7 (Micromonospora 
chalcea) ; ^^n^y^AK^*^^^^^^^; (Micromonospora halophytica) ; 5 & 
u /j\ 7 • ^7 /U/}?^*"feT (Micromonospora carbonacea) ; ^ 9 n <=£■ / ^ >t?7 * 
"^7 ^ >^>^ (Micromonospora narashinoensis) ; 5 u ^ / 7 • ^7/ 
7, /J? T (Micromonospora melanosporea) i^^t^^y^xK^ • ^ ^ / X 7}f 7 
(Micromonospora echinospora) ; 5 ^ • X/l^Xl^T (Micromonospora 

purpurea) ;^p^/7/K7 * ^/l^^V^^n^^r^T, (Micromonospora 
purpureochromogenes) ; $ ^ n^y 7/^7 • tf # 7 — (Micromonospora bicolor) ; 
? ^ P^ey X^°7 • <5r/Vl/T (Micromonospora coerulea) ;$^n^y7^7 • If 
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n # i?" CMicromonospora globosa) l^^u^y^^y • x o y ^ 
(iMicromonospora elongata) ; 5 ^ t^^y * /VW^ (Micromonosora parva) ; 

^ ^ n^y • y ^7 (Micromonospora gallica) ;5^n-=ey^7K^ • Tir h 

37 jxj-W $ ^(Micromonospora acetoformici) ; ^^n^-y^/Jf^ • y^u tf — 
(Micromonospora propionici) ; U" — ^T^^y^-Y ^ • Zf ?V V ^ 
(Thermoactinomyces vulgaris) ; U~ ■ — ^T^^y^-^irJX-i^^^y 
(Thermoactinomyces sacchari) ; 7 & ^ J tf 7 ^ ^ • v*=* h 5; # (Actinobif ida 
dichotomica) ; T^7^J \fZ7^y - 7;^ (Actinobif ida alba) ;T^y lf7>f 
^ • ^ u (Actinobif ida chromogena) ; — <=e >- ^ tf? J • 

(Thermomonspora curvata) ; 1^ ■ — ^^^J^/Jn^ * tf y ^ (Thermomonospora 
viridis) ; 5: $ p tf;*/Ki7 • u if 7 (Microbispora rosea) ; ^ ? v tf^xK^ • 
& (Microbispora aerata) ; ^ ? xn tf;*/K:7 • 7^ h^ 2 ^^ (Microbispora 

amethystogenes) ; 5 9 n tf-X/Ki7 • tfJ*/t?y (Microbispora bispora) ; ^ n tfJ^ 
#?i7 * 2 n^ff^^s (Microbispora chromogenes) ; 5: 2 n tr^/K9 * \/T 
(Microbispora diastatica) ; ^ ^ u tf;*7fc°:7 * /^W^ (Microbispora parva) ; 5; & 
a fcf^/}f ^ • f-^^T^^f* (Microbispora thermodiastatica) ; 5: ^ n tf 

. i^—^euirT (Microbispora thermorosea) ;5^n^y^/K^ • :/ U tf # ir 
^ (Micropolyspora brevi catena) ;^^n^fy^7K^ • 7 ^ ^ t ^ ^ 7 
(Micropolyspora angiospora) ; ? ^ P /t° !i ^ # 7 • ^ v' T (Micropolyspora 
caesia) ; 5; ^ P /t? y ^ 7t? ^ • :7 rc:^ (Micropolyspora faeni) ; 5; & n tf? y tf?:7 • 
i/^^tVl^:7 (Micropolyspora rect ivirgula) ; 5; ^ n tf? y ;*tf?:7 • /l^^n^Vl^ 
^ 7 (Micropolyspora rubrobrunea) ; ^ n /K U 7 *° 7 • U" — * tf y & 
(Micropolyspora thermovirida) ^I?^ n^D ^^7 • tf y — ^ 7 
(Micropolyspora viridinigra) 0 
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_lie (b) ©imt-^-c. 011 a. mis^nxv^^BCG^j (a*tr— 

v— $?HK5SI*5$£tt. 12mgA<9) l^Ux^y-M ml ^Ol 
fcfttfbfcfL »*i«3i31'L>«^T 12, 000 X g (12,000 rpm) "C 5 ;MiS'k U 

^Aftj^iS'^CT 12, 000 X g (12, 000 rpm) T? 5 #Mafrfr U ^:<0_h?ff 

^(Dmtam^ (a) <DxmT^5tufc@^b^^^o8iT>t^^n-t-sr t\z. 

Mz-tt. @^#3BlttlW>r*|»*W3Sa'L>«fcT12,OOOX g (12, OOOrpm) T? 

5^I^L, L/c^*10/zl ('^LT 100 M 1 <oimM^* J — /^tbtiMi: 

0.3 ^ftc7)^a^7K^»L, ss^ut^, $ h\z.mmmnfc*wmisX 

^^^^®^^/-/l-ttttlM*C0 lOOffifft, 10 ml £-rs 0 _L|E 
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«ISW'I£T y >^3^ ; FBS N v^J,fjfiljf ; LPS. y y if jx # 7 K ; NK. 
a7;^7-; PBMC, ;£*glfil^M ;IU 4 s 9 — ^ >f >- ; PBS (+) s # 

? A • -V- ^ r> i^^Vl^ 3/ =» y Vfifttt«£3ffijfc&fck'; PBS (-) % 
#J 1 : BCG FT^t^^^'fk 7^a/<yb (BCG 0 £ Jfc:n ^ y —)V*m>&&ft £ 

PBS(+)^7t©Mlli» 3-10 ^**P^ N $ b^Tk^Loo^-ev^^-^-rif— 
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(/n>T hVV7*fcJKDIAX-600 N ^1/-^— >+7MYPE 10F) KlT30#f^^ 

^^C0^«9 3SLfc o ml £ 1. 5-ml x y ^> KA^afrfr^- 

a— 7 r (-^'9 N ^5/^^ K/^7|»J|flSjSat'MII^T 17,000Xg (I5,000rpm) T? 

Wt 1.2 ml £ 1.5-ml ^y^ls y;V7m>bJ-~—7'\z.b 9. ^*^3i3t'M(-T 
15,000rpnk 3£fe33S<kU packed volume £tf$J U/c c f+$!H3:— 5£#<7)7K£A;?X 
1. 5-ml^s/^<^ KVt^jl^^.— Zfbtt,%tl,X?T^fCo 

BCG 9?^>T ( 0 2fc tf- 5?— »5t«c=«#tt, 12 mg A 9 ) 

4- iio°ct? 5 h ^ ^(cd^t. y —/v 1 mi ^in^i. 6 &#pfl£Lt 

mWlstc^ VSLMMtiE&fo&fcX 12, 000 X g (12, OOOrpm) T*5^IS3S^U -t 
^_h?f^^L-CSU<D^BCGM^Jl*»^, mH-#K»#U *:<E>^ « 
*i«3i3S'LvS^T 12,000rpm-e5 5>ra^b, £ 0±?*S:lH|iR U BCGlgflCE&3fe 

3i * / (wr bcg j&tuft £ v n 5 ) £ ufd 0 

3. BCG RT»tt^^ffi^bT^a^^ 

±13 1 . Ti^bfcrfvw- y hfff*ffii«»f^-<z> pbs(+) JKSiB«fe, ^edf 

Jt^MBS 100 ^/ml 3 «t 0 \Z. PBS (-) T^#^ bfc 0 r (DUMWl 1 ml £ 

12,000 Xg (12, OOOrpm ) l£T 5 #fgjat'fr U tfc$>lZ.ft^X 99. 5%^? J — JV 1 
ml **n*.-CB«Ufc. y-1 12, OOOrpm ('T 5 #0331'^ LfcfcJK£r#fc 0 - 
BCGtttHfKO. 1 ml SrjfeiO, }f#Ufc 0 -tf>& N lj$loo % 0.01 ml CO^E 
TR^^Px., £A&$e>l^ 0.03 ml, 0. 1 ml &#n;iT— R#raS!#s 0. 76 ml ^tJ0x.T 
-ISIWSSK 9ml i:ji|I#^o< <9 i:^7K^P^T^#, 

±^<Dmwm^m'b^mzxoxn7KKx 3 m^uvtottR* 1 mi <o pbs(-) 
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KSSJBU tfcl^LTM^i, 1 ml <D 20%FBS &<£tt RPMI J#&&t£!BSIiL 

bcg fflttiiR-c*/!^ y fsmiIi^^-t^ ymr^iao 

- h (mm^m-rhv $j*&mm m%mm (Dmm^^^^w ^bcg^ 

^^^^PL-Cb. M#teff*>^JliU f^^^BCG^m^^^^^Jlo-r 

5. m&ttmm l?s (omm 

fc h»#ftttt^IfL, GM-CSF Sr^tti$*Sr^^e>ttTV>5yjJ? 
^yts'^^-TK CBAT, LPS ^VNp) (i/^7^K!l ^t^^S^tt, 
jjOO £ 20%FBS RPMI igmm^ 10 ng/ml btZ&X 0 L/c c 

^3gjfiL&|^fitf>PBS(-)^^fRL;fc$L Lymphoprep (NYCOMED PHARMA. Norway) 
?-*L~-yft(D*y h_hl;ifiHt5 «£ 5 &-#o< t)afe&PU.800g"T»20^IWaS'E>U^:. 
6jfo.*flS#f-Vv*5' hiff_htf>6»S£:IIlJlXU PBS (-)Ti5fc ofc 0 Lymphoprep 

96- £ cx/v^ h \z. V ^ fc 9 40 /x 1 CD 20%FBS ^ RPMI 

500 75m/ml bftZ&OlZ 20%FBS RPMI i#^(CT#fR Lfc&fflM 
SI^^^fcD 200 /il -fo}g«L/c 0 1 ^y^ a ^<- #3f L/c£ffl 
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J3$£r, fef>^CJ6 37^131 Jntabfe 20%FBS RPMI fill* 2 |HI^#-Lfc 0 il 

7 . bcg -^mn^^m^r i?~;<^ hiastf *ffii#fm©«i 

^m^tt*1»J!&tw«$ WTOfiM^ ?^=!3fc «9 200 ixl mUU U 24 B# 
f^*^ Ji?t^lHllR, 12,000Xg (12,000 rpm) (IT 5 £f*13l'k L±?t£#fc 0 
r«±f «-80°C(-T^#L^o &*3, BCG hBrtff*. 

t h GM-CSF <DELISAmz£Z>$}J£FB*V h (Amersham, England) C 
(D^ry h©itIf}IiSif-7na7/HCfoi:, iu^(^^:#_h?ff GM-CSF 



BCG -*Sm-&i&ft^mtT i? h ti, mtttm t Lfc LPS (J&*£ 10 ng/ml) 
^^rit-e«, 6 ft(D 1 ^T© GM-CSF ^OjjM^JJH: L/H#<b*l-f s BCG oj 

#5o 
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m 2 : BCG t BCG RTig'tt^^-f bT ^/^hiaSt h ^ jfii 

Fyio^fcibfc^oT, ^/^y^ia^t h^fiBm^m^ittm^, bcg 
m, mtttmm lps co^m, t h^^j&L#»ttiffls^o«. bcg rt^^^^^ 

ft7^yMa5t h^jfiL^-*tt«^M. ^tt«W^m^J^ 

^o/c 0 fcfcu, bcg -zsm^ft^-^j hmfr&igmm^m^z 
frt>v)\^s BCGftffi?t^r N mmm 9e-^y ^.^u—b\c^^vmfz^) 2 n\ » 

Ail $s*PLfc 0 
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fejffmummx t bcg m&wi£%n* \zLTmi)\\Ltcv ^xn, mm^m^tm 
mzx v) bcg Tzmmstftt mmsfmmmm^t^-mt^ft bcg ^sm^^m 

^"Br»tt©**t»tt, Gll-CSFj£^jW»Sb*tta< (L^oTT^/^f^) 

jftkiKh »v^jiapjas:g&*tt, BCG^tt^^^b^^LTv^r 

3fc#, BCG '^^4>fcJNaj9art^jt*>5i*tlSi:%^.ibtb5o i"^t>*> % BCG 
pTi£te/£#te, «*^fcoTfc*WliartaJd>bJPlBJiaSriPJ*-T?#5fc«), ffi»T3Ws 
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